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II. RElVfARKS 

i>^^i:w«iiiairy Remarks 

Claims 1 2 4-10, 15, 17-20, 25, 49. 50, and 56 are amended, and claims 3, 16. and 44 
axe canceled by this response. Claims 1, 2, 4-15, 17-25, 42, 43, and 45-56 axe pending 
foUowing entry of the amendment. 

Claims 1, 10, 15, 17, 18, 25, and 56 are amended to more clearly describe the claimed 
ix^vennon; i.e., a method for the treatment or prevention of C^r^active protein (CRP)- 
mediaied tissue damage comprising administering to a subject in need thereof an effccuve 
amount of a compound capable of inhibiting the binding of CRP to an autologous or extnnsic 
Ugand thereof, e.g. , as described on page 3 (bottom paragraph). 

independent claims 1, 10, and 15 are f^er amended to specify that the 
inflammatory and/or tissue damaging condition that is treated or prevented by the claimed 
method is selected from an infection, an allergic complication of infection, an inflammatory 
disease, ischemic or other necrosis, traumatic tissue damage and malignant neoplasia, as 
described on page 6, lines 18-22. aixd in original claim 3. which is t:anceled. 

References in claims 1. 2. 10, 15. 49, and 50 to an "inflammatory and/or tissue- 
damaging condition" are deleted in view of the incorporation of the subject matter of claim 3 
into claims independent claims 1, 10, and 15 as described above. 

Claims 16 and 44, which are directed to a method for treating or preventing 
atherosclerosis, are canceled. 

Claims 4-9, 19. and 20, are amended in their dependencies in accord with the 
cancellation of claims 3, 16, and 44. 

Patentabilitv Remarks 

The following declarations by the inventor. Prof. Mark Pepys. are submitted herewith: 

(i) a declaration pursuant to 37 C J.R. § 1.132 providing experimental data, 

(ii) a Katz declaration pursuant to 37 CFJl. § 1 - 1 32, and 

(iii) a declaration pursuantto 37 C.F.R.§ 1.131 swearing behind a reference (Yeh et al.). 
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Prof. Pepys has reviewed and auihorized the filing of the declarations; however, they 
^ being suhmitted in nnexecutcd form becavose Prof. Pepys is currently traveling m foreign 
countries and cannot execute them at this time. The executed declarations wiU be ^bmmed 
shortly under separate cover, 

^STiyj. r s 112. firs t para^ph 

Claim 1 is rejected under 35 U.S.C. §1 12. first paragraph, because the specification is 
considered to enable one of skill ir. the art to treat atherosclerosis, but is not considered to 
provide enablement for preventing atherosclerosis or for treating or preventing tissue damage 
in general. 

The appUcant respectfblly traverses the rejection of claim 1 under 35 U.S.C. §112, 
first paragraph, as being enabled only "for treating atherosclerosis." Independent claims 1, 
10 and 15 have been amended to be directed to . m;t>,od for the n-eatment or preventiop of 
npt>-»..H,-.r.Hri..^e damage, and are further amended to specify that the tissue damage that 
is treated or prevented by the claimed invention is associated wiih a Condition selected from 
the group consisting of an infection, an allergic complication of infection, an inflammatory 
disease, ischemic or other necrosis, traumatic tissue damage and mahgnant neoplasia. 
Original claims 16 and 44, directed to a method for treating or preventing atherosclerosis, are 
canceled. The appUcant submits that the specification fully enables one of skiU in the art to 
practice the claimed method for treating or preventing CRP-mediated tissue damage 
successfully without having to perform undue experimentation, as discussed below. 
Furthertnore, the appUcant disagrees v.ith the examiner's allegation that the application is 
enabled for a method for treating or preventing atherosclerosis p^r se. 

Background 

Atherosclerosis is a disease wherein the arterial inner wall thickens. If it becomes 
sufficienUy severe it can reduce arterial blood supply to the hean. brain or periphery causing 
vascular insufficiency. An atheroihrombotic event can occur as a comphcation of 
atherosclerosis in which an atherosclerotic plaque mpmr^s, triggering duombotic occlusion 
of the effected artery and ischemic necrosis of the tissue supplied by that artery {i.e., 
infarction - tissue damage resulting from obstruction of the blood supply). The tissue 
damage (ischemic necrosis) resulting fiom or associated with atherosclerosis is the cause of 
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death in abomhalf of all individuals. Tb. r.rrent hesT infonned op jnionist h.m CRP does not 
^^^^^^^^^^^fig^Bt^^ orath^sclerosis.. The observations set out m the 

present appUcation and related academic papers by the Pepys group do not address 
prevention or treatment of either atherosclerosis or atherothiombcsis. Again, please note that 
the original claims 16 and 44, which refer to treating or preventing atherosclerosis, ai^ 
canceled. 
Enablement 

The amended claims of the present application are clearly directed to a jj^thod for the 
^..^^f nrnrevenr^-- ri^P-mediatcd tis-we damage. As described in the application, 
and as specified in amended claims 1, 10, and 15. the tissue damage that is treated or 
prevented by the claimed invention is associated with a condition selected from the group 
consisting of an infection, an allergic complication of infection, an inflammatory disease, 
ischemic or other necrosis, traumatic dssue damage and malignant neoplasia. As further 
specified in claims 2, 4-9, 17, 18, 49. 50, and 56. tissue damage that can be treated Of 
prevented by the claimed invention includes tissue damage associated with any of the 
foUowmg conditions: atherosclerosis or a compUcation of atherosclerosis; a bacterial, viral, 
or parasitic infection; m allei^ic complication of rhemnatic fe>'er, glomerulonephritis, or 
erythema nodosum leprosum; an inflammatory disease selected from rheumatoid arthritis, 
juvenile chronic (rheumatoid) arthritis, ankylosing spondylitis, psoriatic anhritis, systemic 
vasculitis, polymyalgia rheumatica, Reiter's disease. Crohn's disease and famiUal 
mediterranean fever; tissue necrosis selected from myocardial in&rction, tumor embolization 
and acute pancreatitis; tiamna selected from elective surgery, bums, chemical injury, 
fractures and compression injury; malignant neoplasia selected from lymphoma. Hodgldn's 
disease, carcinoma and sarcoma; and stroke, whether it is a compUcation of atherosclerosis 
or has other causes. It must be kept in mind that th^ rlaimcd method is for th^ ff^^tment or 
nr^enrion pf r RP-mediated Hs^ue damage tha t is asso ciated with said conditio n. 

The presem appUcation describes results obtained using an experimental m vivo 
model system in which tissue damage is caused by obstruction of blood supply and provides 
the first, and up to the present time the only, direct ir, vivo demonstration that CRP 
exacerbates tissue damage. The present application provides the first experimenral evidence 
Oiat CRP contributes to tissue damage i. viva, and that removal of CRP function from a 
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subject who has an inflammatory and/or tissue damaging condition involving elevated levels 
of CRP will treat or prevent tissue damage in that subject. Accordingly, the clauns of the 
present application are directed to a method for treating or preventing such CRP-mediated 
tissue damage. >r.. .^.f^H.I .ffeei nP .lir rhimH inyeTitihn .re Q^t^jned for any 
.-^^.^^ntnrv .nd/ o^ ^^^^^ H.Tv^.ring rOTidition involving elovate cUgv els of CRP. T he 
♦h^.fo- r^^^iiv at^olicable. The application demonstrates that CRP 
contributes to tissue damage in general, as exemplified with reference to myocardial 
mfe«:tion in a rat model. Rats were treated to promote myocardial infarction. Infarct size 
was measured in the presence and absence of human GRP. Infarct size gives a direct 
measurement of the amount of tissue damage in flie subject. The results are indicated in the 
section bridging pages 29 and 30 of the present application, and in Table 2. Table 2 provides 
data that shows that in animals receiving human CRP the mean infarct size is increased to be 
about 40% larger than in control animals that do not receive CRP. These results therefore 
demonstrate that the extent of tissue damage in vivo is direcUy affected by and increased in 
the presence of human CRP; i.e., that human CRP dir^^tW «^^acerbates tissue dan^apg vfvo. 

Using a different experimental in vivo model system from that described in the 
present application, the inventor. Professor Maiic Pepys, has demonstrated that human CRP 
contributes, to tissue damage m the brain in the manner previously demonstrated for the heart. 
GUI ct al. (J. Cerebral Blood Flow & Metabolism. 24(n):1214-l2l8, 2004), which is co- 
auihored by Prof. Pepys. describes experimental results that show that damage to brain tissue 
(infarct size) resulting from obstruction of blood supply is significandy greater in rats 
receiving human CRP than in control tats that do not receive GRP. See page 3, second 
paragraph of Gill et al.. a copy of which was submitted with the response filed on November 
29. 2004. Gill et al. therefore presents further compelling i}7 vivo evidence that CRP 
contribu\cs to tissue damage in general. 

The present appJication provides evidence concerning the conditions that are 
associated with tissue damage that involves elevated levels of CRP, thereby permitting one of 
skill in the art to identify type of tissue damage that can be prevented or treated in accordance 
with the present invention. As described in the picsem application "CRP is the classical 
acute phase protein, the circulating concentration of which increases dramatically in response 
to most forms of inflammation, tissue injury and infection, and the value (/.«.. the amount of 
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CRP) attained in most conditions correlate, closely with th. extent and activity of disease." 
See page 1 lines 11-15. citing an amclc by the present inventor in the Oxford Textbook of 
Medicine (3^ Ed., Vol. 2, 1996; identified as reference FR in the IDS filed July 9, 2001). 
This article teaches that a nvimber of inflanmiatory and/or tissue damaging and condmons are 
associated widx increased CRP production and major elevation of serum CRP concentration, 
including infections, allergic compUcations of infections, inflammatory disease, allograft 
rejection, malignant neoplasia, necrosis and trauma ^se. page 1528 and Table 2 on page 
1529) THe present application similarly teaches that inflammaton^ and/or tissue damagmg 
conditions associated with elevated CRP levels for which tissue damage may be prevented or 
treated according to the claimed invention inchzde infections, allergic complications of 
infection, inflammatoo^ diseases, ischemic or other necrosis, tratunatic tissue damage and 
nKdignant neoplasia page 6, Unes 18-22). The application identifies tissue-damagmg 
conditions associated with elevated CRP levels and describes therapeutic agents that can be 
administered to inhibit CRP and prevent or treat exacerbation of tissue damage by CRP. 
Once in possession of the compelling and direct in vivo evidence pitjvided in the present 
application, a person of skill in this art would have information sufficient to practice the 
invention as claimed, xk. . pnii..rion clearly desnribe.s and pro.ri ,i.. pnidance, direcn<^n, apd 
„,„^..p ...^n1.. for ^^^r. ^ »nH/or orevPntin.. th. tissue dam.f >. n .SQCiated with th e 
.sp^^fi^H inflanun.^- ^ 'r,Af.r m.ne d.maping conditions .ccording to the clam^yd 
invention. 

Tn vivo data support 

The ability of one of skill in the art to successfully practice the claimed invention as 
described by the present appUcation is f^er demonstrated by the additional experimental 
data obtained by the appUcant that is described in a declaration purstiant to 37 C.F.R. § 1.132 
by Prof Mark Pepys thai is submitted herewith. The data demonstrate again the specific 
exacerbation of tissue damage mediated by human CRP in the rat acute myocardial infarction 
^odel. and ^i^^i y -^^-^ th.t i n ^»^-^ «Hr.ini.tr.tioT, of. si^eciftc inhibitor pf CRP completely 
.K..,.,...„u^tho.emc effect. See the dain in Table I and the description of the results on 
pages 5-6 of the declaration. The e^erimcntal results described in the declaration 
further dcmonrtratc that the extent of tissue damage that occurs ir. vivo is directly 
related to and exacerbated by the presence of CBP in a subject, "me inhibitor of CRP 
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) 

that was used to obtain the additional experimental results b the phosphocholine derivative 
1 6-bis(phosphocholine)-hexane, which coxisists of a pair of phosphocholine molecules that 
a^e connected by a short (6-caibon) alkane linker Formula I on page 13 of the present 
application). 

The data described in the inventor's declaration has been submitted in a manuscript to 
Natr^re, arguably the leading peer.«viewed scientific journal in the world. The manuscript 
has been favorably reviewed, accepted for publication, and will shonly be published. 
^popi«<> pmnis rais ^^ bv Examiner 

As discussed below, in stating the grounds for the rejection under 35 U.S.C. §112, 
fli^t paragraph, the examiner has incorrectly characterized the claimed invention, most likely 
through a misunderstanding of the presently claimed invention. Referring to the preamble to 
claim 1, the examiner acknowledges that the claims are directed to treating and/or preventing 
tissue damage in a subject having an inflammatory and/or tissue damaging condition; 
however, the examiner objects to the claim mvder 35 U.S.C. §112. first paragraph, because 
ihc term "msue damaging condition" is considered to include all disorders . The examiner 
fhrther argues that, -the underline (sic) etiology of atherosclerosis, as well as other diseases 
associated with tissue damaging (cancers, Alxheimer. etc.) are complex and unclear;" and 
alleges that "the instant claims read on preventing and/lxeating preventing and/treating (sic) 
all diseases associated with tissue damage, necessitating an exhaustive search for 
embodiments suitable to practice the claimed invention, absent undue experimentation." See 
page 3, line 15, to page 4, line 2. 

In setting forth arguments in support of the rejection under 35 U.S.C §112, fu-st 
paragraph, t^,. .v.xniner inco r ^>^^ti^ ------t- that th» m«rP05^ of the daimed invcnt^QB is to 

p.»^^r »r treat ^i^.n^-A^magint r disor d er s such as pt^gvpsclerosis cpm^T, Alzheimer's 
Hi,...., and viral j ^fa^tion miher thnn Thf^ tiflSUe damaf>r rauscd by gych disorders, wh^ffh 

.A y^r.. re.oon °- ^^"^ ^r.tuallv rr^nted or prevQfited by tha clMmed invq^ti^p . For 
example, the examiner refers to disorders such as atherosclerosis, cancer. Alzheimer's 
disease, and viral infection, and argues that, "[tlhc state of the art in treating such diseases is 
low;" that "[t)here is no established method for preventing such disease in the art," and that 
"the specification provides no further guidance, direction, or woricing examples as bow the 
claimed metliod would be effective in preventing aiherosclerosis." page 3, lines 8-14. 
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The examiner is correct in observing that the ^pplicaBt has provided evxdence 
showing that the disclosed CRP inhibitors suppress the pathogenic effect of CRP. The 
experimental resvUts described i« the above-disctissed inventor's declaration under 37 CF.R. 
§ 1 132 directly demonstrate ihis. On other hand, the examiner statement that "[i]t is 
known ihat excess amounts of human CRP would induce myocardial infarction." for which 
the applicant's own work (GriseUi et al.) is cited {see page 3, lines 9-1 1). is incorrect. The 
appUcation does not describe, and neither GriseUI ct al. nor any other work published 
to date provides evidence or suggests that CRP induces myocardial Inforction under any 
circumstances. Moreover, the examiner's arguments in suppon of the rejection under 35 
U.S.C. §112, first paragraph, are misdirected, because rhf^ claimed invention t.s nni directed to 
t...Tir.. and/or r»^^>^rin. the und ^lyirf^ it^flam matory and/or tissue Hamnpiug conditions 
.1,.. ..... the ri..ue ^^^"Y" ^ll^^ed bv the examiner. The application is concerned with 

the treatment or prevention of tissue damage caused by high circulating concentration of 
CRP in subjects having certain underlying primary conditions. Experimental evidence in the 
present application and published by the applicant confirms that CRP contributes to tissue 
damage in general, and the prcsem application further demonstrates that subjects having a 
certain range of conditions would be encompassed by the present application because those 
conditions involve elevated CRP levels. Tte appUcation makes it explicitly clear that any 
individual with pre-existing tissue damage and simultaneously having increased CRP 
concentration is at risk of suffering exacerbation of the tissue damage and thus is a suitable 
candidate for beneficial treatment with a drug thai inhibits CRP. 

The applicant strongly disagrees with the examiner's aUegation that the term "tissue 
damaging coi^ition" as used in the application includes all disorders . As discussed above, 
claim 1 has been amended to identify a selected set of conditions associated with tissue 
damage accompanied by an elevated level of CRP, for which the claimed method will 
operate successfidly to treat or prevent CRP-mediated tissue damage. In particular, claim 1 
clearly specifies that the tissue damage that is treated or prevented by the claimed method is 
associated with a condition selected ftom die group consisting of an infection, an allergic 
compUcation of infection, an inflammatory disease, ischemic or other necrosis, traumatic 
tissue damage and malignant neoplasia, m specificarion provides a sound and compclUng 
scientific basis for the breadth of the present claims. AU of the information needed by a 
person of skill in the art may be found in the application, and undue experimentation would 
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not be required to practice the claimed method .-uccessfuUy. The application therefore 
enables one of skill in the art at the time of fxling to practice d.e claimed invention 
successftdly without having to perform undue experimentation. 

In view of the foregoing, withdrawal of the rejection ^der 35 U.S.C. §112, first 
paragraph, is respectfiiUy requested. 

np^ ections in view of pri or art 

hi regard to all of the rejections of claims in view of the prior art, the appUcant wishes 
to emphasize that the present claims are directed to a method forthe treatment or prevention 
of CRP-mcdiated tissue damage m a subject. As discussed above with respect to enablement 
issues, such CRP-mediated tissue damage may occur in association with a variety of 
inflammatory or tissue-damaging conditions, including atherosclerosis. However, original 
claims 16 and 44, directed to a method for treating atherosclerosis, are canceled by this 
response (to expedite prosecution and v^ithout prejudice to the appUcant's right to submit 
sinoilar claims in a continuing application), and rh. present claipis «r» not directed a 
^^l, ^ W m..ti«« ne, nn rhn rxiTT-TTirr <^'^^<^">^ 

fPferenees citcd a s prior art. 

^STlSCS103fa> 

(1) Clauns 1-25 and 42-56 are rejected under 35 U.S.C. § 103(a) as being obvious in view 
of Bhakdi et al. and Kitao. further in view of Yedgar et al. (U.S. Patem No. 5,064,817) and 
Wissner et al. (U.S. Patent No. 4.640,913). 

The appUcants respectfiiUy traverse this rejection. All foxir of the references cited as 
prior art are described by the e;caminer as teaching that phosphorylcholine and its derivatives 
are uscfiil for treating atherosclerosis or hypertension, "an underlying etiology of 
atherosclerosis" (see paragraphs 4 and 6 of the official action). 

Rhakdi et al. 

In paragr^h 4 of the official action, the examiner asserts that Bhakdi et al. and Kitao 
teach that phosphoiylcholine is useful for mhibiting the binding of CRP to LDL, 'Vherein 
the 
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